Introduction {#s1}
============

Has the mission been successful, does the International Classification of Functioning, Disability and Health (ICF) provide a common language? The ICF was developed by the World Health Organization (WHO) and formally endorsed in 2001 as a framework to document and evaluate functioning and disability \[[@R01]\]. ICF is a classification system aimed at supporting standardized identification and description of health and health-related stages based on the bio-psychosocial model that defines the interaction between a person with a health condition and his/her environment \[[@R01]\]. In the Nordic countries, ICF has been adopted into clinical, educational and rehabilitation contexts and is used as a framework to guide clinical practice \[[@R02], [@R03]\].

The overall aim of the ICF is to provide a common language of functioning in order to facilitate data comparisons and a systematic coding scheme for health information systems \[[@R01]\]. The ICF conceptualizes functioning in a holistic framework as comprising body functions, structures, activities and participation, taking into account simultaneous effects of environmental and personal factors (the latter not classified in ICF). Thus, focus is not on cure and illness but on the person's functioning in his or her actual life and environment; ICF integrates physical, psychological, social and contextual factors of functioning \[[@R01], [@R04], [@R05]\]. The ICF has been widely described, discussed and referred to in published literature \[[@R04]\], yet further discussion on framework and structure will not be elaborated in this paper, as the objective is to get an overview of the literature.

Since 2001, the ICF has become widely accepted both as a theoretical framework and as a useful clinical practice tool used across different health and social disciplines. In 2009, Jelsma published a literature survey on papers published until 2007 \[[@R07]\] followed by a systematic review including 670 papers in 2011 by Cerniauskaite et al "Systematic literature review on ICF from 2001 to 2009: its use, implementation and operationalisation" concluding that the impact of ICF on rehabilitation and rehabilitation research has been substantial \[[@R06]\]. Thus, they found a positive change in how functioning and disability are used in literature and an increase in the number of published papers, as more than 20% were published in 2009. Of the included papers, 173 (25.9%) were in the category "clinical and/or rehabilitation contexts" and 62 (9.2%) were "non-clinical contexts" \[[@R06]\]. If, however, the ICF is to have true practical application, more papers on ICF in "clinical and rehabilitation contexts" are needed as well as papers on "non-clinical contexts". In the period 2001 - 2009, almost one-third (30.8%) of the papers were conceptual papers, and as ICF should be well known by now, the number of such papers will presumably decrease over the years \[[@R06]\]. Hopefully, the spread in general knowledge will lead to more papers on the use of ICF in clinical, non-clinical and rehabilitation settings.

There is no consensus in reporting ICF results in the literature, and the quality of the ICF papers within "clinical practice and/or rehabilitation contexts" and "non-clinical contexts" varies a lot. A group under the WHO Family of International Classifications (WHO-FIC) Network - the Functioning and Disability Reference Group (FDRG) - has discussed criteria to evaluate literature related to ICF \[[@R10]\]. These criteria have been discussed between international experts. It is recommended that as a general rule, good quality papers on ICF should have considered at least all components of the ICF framework, and reasons for excluding one or more components should always be explained.

To set the threshold criteria for good quality papers, and in order to explore the quality of papers from the categories "clinical and/or rehabilitation contexts" and "non-clinical contexts", it is necessary to select a sample of papers between the many hundreds published from 2001 to 2013. Cerniauskaite et al in fact found 173 papers from "clinical and/or rehabilitation contexts", and this figure would be tripled if papers from 2001 to 2013 were included. Thus, it seems reasonable to apply selection criteria to reduce the scope of the study; therefore we have applied a geographic selection criterion. The Nordic countries (Denmark, Finland, Iceland, Norway and Sweden) are not only geographically close to each other, but also largely similar in terms of their welfare systems, although it is acknowledged that no two welfare states are quite alike. In the Nordic health and welfare systems, strong state intervention, and wide universal welfare schemes are among the key traits. In the Nordic countries, the recommendations on ICF have followed international trends, making the region adequately representative as a focus for study \[[@R02], [@R03]\].

The objective of this study was to present a systematic review on ICF used in the Nordic countries from its release in 2001 through 2013, describing and quantifying the development in utilization of ICF within the categories "clinical and/or rehabilitation contexts" and "non-clinical context". Furthermore, the objective was to describe the extent to which the different components of the ICF have been used.

Methods {#s2}
=======

Data sources {#s2a}
------------

A systematic literature search was conducted using three electronic databases, EMBASE, MEDLINE and PsycInfo, in June 2013 and again in May 2014. The search strategy used by Cerniauskaite et al \[[@R06]\] was refined, e.g. the term "disability" was replaced with "disabil\*" which caused a marked increase in the amount of hits. Furthermore, ICIDH was included as a keyword as ICF became an MeSH word in PubMed as late as 2012, meaning that some papers from early ICF years with ICIDH as a keyword were discovered. Advanced search methods were used with different combinations of the following keywords: "ICF", "international classification functioning disabil\* health", "classification functioning", "classification disabil\*", "classification handicap\*", "classification health", "classification impairment", and "ICIDH". The search strategies used for the three databases varied slightly due to differences in construction. The search was restricted to papers in English.

Selection {#s2b}
---------

Papers were eligible for inclusion if they met the following inclusion criteria: date of publication from 2001 up to and including 2013; ICF or International Classification of Functioning, Disability and Health mentioned in the title or abstract; the language of the abstract was English; and if the first author was affiliated with a Nordic country. Peer reviewed original and review papers were included, excluding book chapters and theses. Papers were excluded if they only mentioned ICIDH or ICIDH-2, if they were on ICF-CY only, or if they were on persons aged \< 18 years only. No additional papers were included. The inclusion was performed by five teams of reviewers; each record was read by two reviewers. In case of disagreement, the record was discussed in the research group until consensus was reached.

Data extraction {#s2c}
---------------

Full texts of all papers included in this review were read independently by two researchers from the research group and assigned to one of six categories, created by Cerniauskaite et al \[[@R06]\]: 1) conceptual papers, 2) development of ICF and of ICF-related instruments, 3) clinical and/or rehabilitation contexts, 4) non-clinical contexts, 5) linking papers, and 6) ICF only mentioned; additionally another two categories were added: 7) reviews and 8) protocols.

Furthermore, an area of focus was assigned to all papers. Area of focus was generated from medical specialities and expanded with relevant areas such as "elderly" and "mixed population". Editorials papers on the ICF framework were coded "not relevant" as they do not cover a single area of focus. All papers categorized as "clinical and/or rehabilitation contexts" or "non-clinical contexts" were reread with focus on the use of the components (body functions, body structures, activity, participation, environmental factors, and personal factors) mentioned in results or discussion and whether the paper represented an intervention study. Intervention was defined as "a treatment, whether for preventative or therapeutic reasons, an assessment or diagnostic tool or some other type of service or condition to which a patient might be exposed" \[[@R11]\]. Papers featuring intervention were coded to indicate whether intervention was multidisciplinary or mono-disciplinary according to who performed the intervention. Furthermore, the type of analysis (qualitative, quantitative or both) was coded.

In case of disagreement amongst the two reviewers, one of the leaders of the research group (TM or ML) read and categorized the study blinded for previous coding. In case of further disagreement, the final decision was taken after a discussion of the issue.

Results {#s3}
=======

Totally 2,388 papers were found, after removing duplicates, 1,623 papers were assessed for eligibility, and finally 170 papers were included in the review. [Figure 1](#F1){ref-type="fig"} shows the selection process of this systematic review of the literature. A full reference list including the results section can be acquired from the corresponding author.

![Flow diagram.](jocmr-08-001-g001){#F1}

Information on publication year and the eight categories is reported in [Table 1](#T1){ref-type="table"}. The majority of papers were categorized as "clinical and/or rehabilitation contexts" (47.6%) and 11.2 % of the papers were in the category "non-clinical context", making this group the largest with 99 papers (58.8%). There was a marked increase in papers in these categories between 2005 and 2006 and again after 2010. Generally a surge in papers was found in the last 3 years of the inclusion period as 72 (41.6%) of the included papers were published in the period 2011 - 2013.

###### Categories and Year of Publication

  Categories/year                                  2002   2003   2004   2005   2006   2007   2008   2009   2010   2011   2012   2013   Total (%)
  ------------------------------------------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ -----------
  Clinical and/or rehabilitation contexts          0      1      1      4      4      10     7      10     6      12     14     11     80 (47.6)
  Non-clinical contexts                            0      0      0      0      3      2      4      1      1      3      3      2      19 (11.2)
  Development of ICF and ICF-related instruments   0      0      0      1      3      2      2      4      6      7      5      9      37 (21.8)
  Comments and editorials                          1      1      1      1      2      0      1      0      0      0      0      0      7 (4.1)
  Linking papers                                   0      0      0      0      0      0      0      0      0      0      1      2      3 (1.8)
  ICF only mentioned                               0      0      0      0      0      1      0      0      0      0      1      0      2 (1.2)
  Protocol                                         0      0      0      0      0      0      0      0      0      0      1      0      1 (0.6)
  Review                                           0      0      1      2      0      1      0      3      2      1      5      6      21 (12.4)
  Total                                            1      2      2      6      12     15     13     15     13     23     25     24     170 (100)

Disability and Rehabilitation and Journal of Rehabilitation Medicine published the majority of papers (35 (20.6%) and 17 (10.0%), respectively) and 64 papers (37.6%) were published in journals that just published one of the papers. Three authors were first authors of four of the included papers: Alguren, Paltamaa and Roe. Seven authors were first in three papers, 15 authors were first on two papers, and 107 authors were represented with one paper each.

The distribution between the five Nordic countries was diverse as more than half of the published papers were Swedish (55.9%), 42 (24.7%) papers from Norway, 24 (14.1%) papers from Finland, nine (5.3%) papers from Denmark and no papers from Iceland ([Table 2](#T2){ref-type="table"}).

###### Related Countries for All Included Papers and Papers From the Two Categories "Clinical and/or Rehabilitation Contexts" and "Non-Clinical Contexts"

  Country   Total papers (%)   "Clinical and/or rehabilitation contexts" and "non-clinical contexts" papers (%)
  --------- ------------------ ----------------------------------------------------------------------------------
  Sweden    96 (56.5)          53 (53.5)
  Norway    42 (24.7)          26 (26.3)
  Finland   23 (13.5)          18 (18.2)
  Denmark   9 (5.3)            2 (2.0)
  Iceland   0 (0)              0 (0)
  Total     170 (100)          99 (100)

[Table 3](#T3){ref-type="table"} shows area of focus in the included papers. The most frequently reported area of focus was neurology (25.9%), followed by musculoskeletal (18.2%), and work-related papers (10.0%). Area of focus was not relevant in 14 (8.2%) papers as they were editorials or reporting on ICF as a theoretical framework or in a general matter.

###### Focus Areas for All Included Papers and Papers From the Two Categories "Clinical and/or Rehabilitation Contexts" and "Non-Clinical Contexts"

  Focus area                   Total papers (%)   "Clinical and/or rehabilitation contexts" and "non-clinical contexts" papers (%)
  ---------------------------- ------------------ ----------------------------------------------------------------------------------
  Neurology                    44 (25.9)          27 (27.3)
  Musculoskeletal              31 (18.2)          15 (15.2)
  Work-related                 17 (10.0)          17 (17.2)
  Rheumatology                 12 (7.1)           8 (8.1)
  Mixed population             10 (5.9)           3 (3.0)
  Community dwelling elderly   7 (4.1)            5 (5.1)
  Psychiatry                   7 (4.1)            4 (4.0)
  Hearing loss                 6 (3.5)            3 (3.0)
  Heart/lung problems          3 (1.8)            3 (3.0)
  Trauma                       3 (1.8)            3 (3.0)
  Cancer                       3 (1.8)            1 (1.0)
  Pain                         2 (1.2)            2 (2.0)
  Torture survivors            2 (1.2)            1 (1.0)
  Other\*                      9 (5.3)            6 (6.1)
  Not relevant†                14 (8.2)           1 (1.0)
  Total                        170 (100)          99 (100)

\*Other: oral health, hemophilia, dysphagia, wheelchair users, leg ulcer patients, aphasia, young adults with a disability, education and alcohol dependency. †Not relevant is papers dealing with ICF framework.

In 102 papers (60.0%), a quantitative research method was used, 27 (15.9%) papers used qualitative research methods, and both methods were used in four (2.4%) of the papers; in 37 (21.8%) papers, this was not coded as the papers were reviews or editorials (29 papers (17.1%)) or "not relevant" to code (eight papers (4.7%)); the latter were papers describing development of ICF and ICF-related instruments.

"Clinical and/or rehabilitation contexts" and "non-clinical context" {#s3a}
--------------------------------------------------------------------

Of the 170 selected papers, 99 were included in the two categories "clinical and/or rehabilitation contexts" and "non-clinical context".

The publication years of the 99 papers follow the same pattern as the total 170 included papers ([Table 1](#T1){ref-type="table"}). A marked rise in papers from "clinical and/or rehabilitation contexts" and "non-clinical context" was observed in the last 3 years of the inclusion period.

Disability and Rehabilitation was the most frequently seen journal, publishing 24 (24.2%) of the papers. Journal of Rehabilitation Medicine published 11 (11.1%); 36 papers (36.4%) were published in journals that just published one paper each.

Four authors were first authors in three papers: Alguren \[[@R12]\], Paltamaa \[[@R15]\], Andelic \[[@R18]\] and Moller \[[@R21]\]. Eleven authors were first in two papers and 65 authors were each represented with one paper as first author.

The distribution between the five Nordic countries followed the distribution of the total 170 included papers ([Table 2](#T2){ref-type="table"}). [Table 3](#T3){ref-type="table"} shows area of focus in the two categories. There were just minor differences between all included papers and papers from the category "clinical and/or rehabilitation contexts" and "non-clinical context".

The most frequently reported area of focus was neurology 27 (27.3%), followed by work-related papers 17 (17.2%), and musculoskeletal 15 (15.2%). Area of focus was not relevant in one (1.0%) paper as it was on ICF as a general matter. In 73 papers (73.7%), a quantitative research method was used, 22 (22.2%) papers used qualitative research methods, and both methods were used in three (3.0%) of the papers; in one (1.0%) paper, this was not coded as the paper was "not relevant" to code because it described the development of an ICF-related instrument. Analysis on the five ICF components was performed: all five components were mentioned in results and/or discussion in 27 (27.3%) of the papers, whereas 11 (11.1%) papers mentioned none of the five components ([Table 4](#T4){ref-type="table"}). The component "activity" was the most frequently reported, appearing in 85 (85.9%) papers, and the component "personal factors", not classified in ICF but relevant for the model, was the least frequently reported, being mentioned in 40 (40.4%) papers ([Table 5](#T5){ref-type="table"}).

###### Number of ICF Components Used in Papers From the Two Categories "Clinical and/or Rehabilitation Contexts" and "Non-Clinical Contexts"

  Components\*   Papers (%)
  -------------- ------------
  0              11 (11.1)
  1              5 (5.1)
  2              9 (9.1)
  3              18 (18.2)
  4              29 (29.3)
  5              27 (27.3)
  Total          99 (100)

\*Components (body functions, body structures, activity, participation, environmental factors, and personal factors) mentioned in results or discussion.

###### Type of ICF Component Used in Papers From the Two Categories "Clinical and/or Rehabilitation Contexts" and "Non-Clinical Contexts"

  Components\*                     Papers (%)
  -------------------------------- ------------
  Body functions/body structures   68 (68.7)
  Activity                         85 (85.9)
  Participation                    79 (79.8)
  Personal factors                 40 (40.4)
  Environmental factors            56 (56.6)

n = 99. \*Components (body functions, body structures, activity, participation, environmental factors, and personal factors) mentioned in results or discussion.

Intervention was featured in 15 (15.1%) of the 99 papers in the category "clinical and/or rehabilitation contexts" \[[@R24]\]. One paper described an intervention for the staff and was therefore excluded from this group \[[@R39]\]. The areas of focus in the remaining 14 included papers describing intervention were: neurology four (28.6%) \[[@R25], [@R27], [@R30], [@R35]\]; musculoskeletal four (28.6%) \[[@R26], [@R28], [@R34], [@R38]\]; work-related three (21.4%) \[[@R29], [@R32], [@R36], [@R40]\]; heart/lung disorder one (7.1%) \[[@R37]\]; torture survivors one (7.1%) \[[@R24]\]; and other (aphasia) one (7.1%) \[[@R33]\]. Multidisciplinary intervention was the most frequent intervention as six papers (46.2%) described this type of intervention. In five of the six papers, a physician was involved amongst 3 - 4 other health professionals and social workers. The mono-disciplinary interventions were performed by medical doctors two (15.4%); occupational therapists one (7.7%); physical therapists three (23.1%); or logopedics one (7.7%). Six papers (42.9%) describing interventions were published during the last 3 years of the inclusion period. The distribution of papers presenting intervention studies between the Nordic countries was similar to the total sample of papers.

Reviews {#s3b}
-------

Twenty-one of the included papers were reviews \[[@R31], [@R41]\], focusing on the following areas of focus: musculoskeletal six (28.6%); neurology three (14.3%); rheumatology three (14.3%); mixed population three (14.3%); cancer two (9.5%); hearing loss one (4.8%); psychiatry one (4.8%); community dwelling elderly one (7.1%); and other (alcohol dependency) one (7.1%). More than half of the reviews (12 papers (57.1%)) were published after 2010. The distribution of reviews between the Nordic countries was similar to the distribution of other papers in the present review.

Discussion {#s4}
==========

The present review's objective was to quantify the development in utilization of ICF in the categories "clinical and/or rehabilitation contexts" and "non-clinical context", and we found that this group was the largest with around 60% of all papers and there was a marked increase in 2005 - 2006 and after 2010.

Thus, this review confirms that the international trend of increased use of ICF is present in the Nordic countries too. Throughout the period under study (2001 - 2013), there has been a steady rise in the number of published ICF-related papers reflecting an increase in scientific papers in general. The results from the present review are in close accordance with the former review \[[@R06]\], although an exact comparison is not possible, because the exact number of papers from each country was not reported. Cerniauskaite et al reported 35 Swedish papers in the period 2001 - 2009; during the same period, almost the same number of published papers from Sweden \[[@R36]\] was found \[[@R06]\]. Jelsma found only 24 papers from the Nordic countries during the period 2001 - 2007, whilst the present review found 42 papers \[[@R07]\], although they represented a convenience sample and not all papers published up until 2007. Papers reporting ICF-CY or with persons aged \< 18 as population were excluded, which might hamper comparison to the study by Jelsma.

The present review shows that the use of ICF is increasing, but there is a marked difference between the five Nordic countries. Norway, Finland and Denmark have almost the same population size, while the population of Sweden is twice as big. Norway and Sweden have the same rate of papers per inhabitant, Finland half that, Denmark just one-fifth, and no papers were included from Iceland, the smallest country.

This difference in number of papers might be explained by the fact that there has been heightened focus on rehabilitation in Norway by the government and the municipalities, and Sweden has a substantially higher number of academic therapists and nurses. Denmark has no medical speciality in rehabilitation and only few academic therapists and nurses; this might reduce the focus on the bio-psycho-social approach and thereby on the use of ICF.

The majority of the papers are published primarily in two rehabilitation journals which are promoting the ICF, and more than one-third is from other journals publishing only one paper. Although it is not possible to draw a firm conclusion from this review, these results do not support the goal for ICF to be the common language in function and disability.

When discussing the dissemination of ICF in clinical and rehabilitation research settings, one also has to consider the fact that ICF might not always be the right tool. The substantial core sets can prove too extensive in some types of data collection settings, and in cases where assessment of progression is a primary aim, ICF might not be the first choice. In other words, promoting ICF as the primary tool for evaluation of research in clinical and rehabilitation settings should be done recognizing such facts. One of the key elements in modern rehabilitation and the bio-psycho-social mind set is the context's impact on function. The results from this systematic review do not fully support this, as we found the contextual factors were the least used components. It is also worth noting that a quarter of the papers mention just two or fewer components, and that only a quarter mentioned all five components. If the understanding of functioning as described in the ICF were to be fully implemented, more papers would have used all five components in at least the discussion of their results.

Regarding the distribution of categories, the present review found similar results to Cerniauskaite et al \[[@R06]\], whereas Jelsma did not report on the same categories \[[@R07]\]. Jelsma reported "specific health problems", and as opposed to our results, she found that the musculoskeletal area was the most reported \[[@R07]\]. The former review did not report the total distribution of areas of focus, but found stroke and multiple sclerosis to be the most reported health conditions in "clinical or rehabilitation context" \[[@R06]\], which is similar to the present findings, where neurology was the most reported area of focus (26.3%). Thus, neurology or musculoskeletal issues as area of focus comprised the majority of papers. In both areas, the interdisciplinary approach is well known, and the bio-psycho-social approach that ICF offers might be easier implemented in these areas. In clinical, non-clinical and/or rehabilitation context, no papers from cancer research were found, and only few papers from COPD research. Despite that these diseases are known to hamper function, this might be due to the fact that these fields still have the greatest focus on body functions in rehabilitation. An increase in number of papers does not necessarily imply increase in quality, the present review performed no quality assessment or evaluations of the papers. Future research should evaluate whether the observed increase in quantity is seconded by a similar increase in quality. For ICF to be a practically applicable tool within clinical and rehabilitation settings, high-quality research is needed.

Clinical messages {#s4a}
-----------------

This review confirms the use of ICF in rehabilitation literature in the geographic selection "The Nordic countries".

There is a marked difference in the use of ICF in different diagnosis and areas of focus.

The five ICF components are not systematically assessed in all ICF papers. However, at least four ICF components were mentioned in result or discussion in most papers, with the activity component being the most frequently reported.

One of the aims of the ICF was to provide a common language in rehabilitation. This aim is still not quite met and this review concludes: "There is still a long way to go before ICF is widely implemented in rehabilitation and clinical settings".

Limitations {#s4b}
-----------

This study was subject to four main limitations. First, the literature search included three databases: EMBASE, MEDLINE and PsycInfo, whilst other databases such as SCOPUS and CINAHL were excluded with potentially other papers. However, the methods used were largely based on the former review by Cerniauskaite et al \[[@R06]\], and as the aim was to compare the results, the search was limited to the same databases. Second, only English articles were selected; the literature search did not reveal papers in other languages. However, if other Nordic national databases had been included, more papers could be expected but the aim was to search internationally relevant papers. Thirdly, the review was performed by different teams of reviewers; the 1,623 identified records were initially screened by five review teams comprised of two persons each. This might hamper the reliability of the screening, as the different teams may have assessed the abstracts in the paper selection differently. In order to overcome this, all the reviewers screened a sample of 50 records, followed by a discussion of criteria for inclusion and exclusion. In case of doubt amongst the review teams, this was to be solved by the research group; this only was needed in two of the 1,623 records. The second reading of the included papers prompted discussion on another few papers, mostly regarding the area of focus; e.g. in some of the work-related papers as they focused on both work-related and neurological disease. This was solved by categorizing all work-related papers in this category, although the target population also belonged to one of the other categories. Finally, papers on ICF-CY or addressed persons aged \< 18 years only were excluded. Including this category would potentially have added another 51 papers to the present review. This was to make the results comparable to the study by Cerniauskaite et al \[[@R06]\]; however, as mentioned before, it hampered the comparison to the study by Jelsma \[[@R07]\].

Conclusion {#s5}
==========

In conclusion, this review systemically searched the ICF literature in the five Nordic countries with emphasis on the categories "clinical and/or rehabilitation contexts" and "non-clinical contexts" and found an increase in papers during the study period, especially in these categories. Sweden, Norway and Finland accounted for most papers, and in all papers the most represented focus areas were neurology, musculoskeletal, and work-related. Finally, in most papers, all five or at least four ICF components were mentioned in the result or discussion, with the activity component as the most frequently reported.

The answer to the question whether ICF provides a common language is mostly no. There is still a long way to go, before ICF is widely implemented in rehabilitation and clinical settings. The question is, whether the ICF, besides being a framework, also works as a classification system that supports standardized identification and description of health and health-related function. Further studies should be conducted in order to answer this question.
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